Abstract. We investigate the unpolarized pion and kaon fragmentation functions using the nonlocal chiral-quark model. In this model the interactions between the quarks and pseudoscalar mesons is manifested nonlocally. In addition, the explicit flavor SU(3) symmetry breaking effect is taken into account in terms of the current quark masses. The results of our model are evaluated to higher Q 2 value Q 2 = 4 GeV 2 by the DGLAP evolution. Then we compare them with the empirical parametrizations. We find that our results are in relatively good agreement with the empirical parametrizations and the other theoretical estimations.
Introduction
The unpolarized fragmentation function D h q (z) represents the probability for a quark q to emit a hadron h with the light-cone momentum fraction z. It can be written with the light-cone coordinate as follows :
Here, k ± =(k 0 ± k 3 )/ √ 2 and the correlation ∆(k, p, µ) is defined as
(2π) 4 e +ik·ξ 0|ψ(ξ)|h, X h, X|ψ(0)|0 ,
where k, p indicate the four-momenta for the initial quark and fragmented hadron, respectively. In addition, z is the light-cone momentum fraction possessed by the hadron and µ denotes a renormalization scale at which the fragmentation process is computed. Furthermore, k ⊥ is the transverse momentum of the initial quark and
p is the transverse momentum of the initial quark with respect to the direction of the momentum of the produced hadron. Finally X appearing above stands for intermediate quarks. Notice all the calculations done here are carried out in the frame where the z-axis is chosen to be the direction of k. Consequently one has k ⊥ = 0 and k T 0 in this frame. Empirically, information of D data by global analysis with appropriate parametrizations satisfying certain constraints. For brevity, we will simply refer to the unpolarized fragmentation functions as the fragmentation functions from now on. In Ref. [1] , the Nambu-Jona-Lasinio (NJL) model has been used to calculate the elementary fragmentation functions. We have also employed the nonlocal chiral quark model (NLChQM) with the explicit flavor SU(3) symmetry breaking to calculate the elementary fragmentation functions [2, 3] . These instanton-motivated approaches were used for computing the quark distribution amplitudes, manifesting the nonlocal quark-pseudoscalar (PS) meson interactions. The elementary fragmentation functions are the functions in Eq. (2) with the following approximation:
Here h denotes the PS meson. In other words, we just calculate the one-step fragmentation process:
. Here the PS meson h consists of the quark q and the anti-quarkQ. In Refs. [4] [5] [6] , the NJL model has been applied for the fragmentation functions including the quark-jets and resonances. The approach is actually applicable for any effective model. Here we present the result of NLChQM including the quark-jet contribution.
Inclusion of multi-jets contribution
To calculate the quark-jet contribution to the fragmentation functions within our model, we follow the approach in Refs. [1, [4] [5] [6] . The elementary fragmentation functionsd h q (z) are re-defined as follows,
where the complementary fragmentation functionsd
The fragmentation functions D h q (z) should satisfy the following integral equation:
Note that D h q (z)dz in Eq. (6) has a physical interpretation: D h q (z)dz is the probability for a quark q to emit a hadron which carries the light-cone momentum fraction from z to z + dz.d Q q (y)dy is the probability for a quark q to emit a hadron with flavor composition qQ and a quark Q with the lightcone momentum fraction from y to y + dy, at one stop. Eq. (6) actually describes a fragmentation cascade process of hadron emissions of a single quark.
According to charge conjugation and isospin symmetry, there are only 11 independent elementary fragmentation functions. Notice among these only four of them are not zero. We call these direct fragmentation functions: The other ones are called indirect fragmentation functions listed as follows:
Results
We present our results at Q 2 = 4 GeV 2 and compare them with the empirical parametrizations and the NJL-jet model results. We employ QCDNUM17 [7] to evolve our results from Q 2 = 0.36 GeV
is the most pronounced process, therefore, the initial momentum for evolution is determined by a reasonable agreement between our evolution result of D 
